Research on the health of migrants and ethnic minorities has helped to advance our understanding of disease aetiology'2 and can also be helpful for the communities concerned. The disease rates of recent migrants usually reflect patterns in the country of origin, at least in the social stratum from which the migrants originated. Comparing the mortality of recent migrants with that in the general population can thus help to validate international differences in cause specific mortality. For instance, the low coronary mortality of Italian immigrants to England and Wales compared with the national average indicates that the difference in coronary mortality between Italy and the UK is unlikely to result from differences in certification practice.3 Where no data on cause specific mortality in the countries of origin are available, as in South Asia, the mortality of recent migrants to the UK from South Asia may yield clues to patterns of mortality in the countries of origin. Comparing the mortality of long settled migrants with rates in the host country and the country of origin can help to establish the relative contribution of genetic and environmental influences to international differences in mortality, and to determine the age at which lifetime risk is set.3 Studies of health care utilisation in ethnic minority groups have highlighted deficiencies in access to care and provided a basis for health care planning.'
Methodological difficulties arise in research on the health of ethnic minorities. These difficulties include obtaining population denominators, assembling sampling frames, assigning ethnic group, and minimising the biases related to sampling and data collection. This review will examine these difficulties and discuss techniques that can be used to overcome these problems.
Race or ethnicity?
This review is not intended to reopen the debate on the use of these terms; race is used to define a group which has in the past shared a common gene pool in which genetic differentiation from other populations has occurred, whereas ethnicity defines a population which shares cultural and linguistic characteristics.7 Ethnic groupings do not necessarily define homogeneous populations,8 but it is often useful to start with broad categories based on region of origin before attempting to define whether more specific categories are relevant to the health problems under study. 
sampling frame for cross sectional epidemiological surveys,'2627 evaluation of health services,5 and assessing needs.4 It is estimated that over 98% of the population is registered with a GP. 28 Although the proportion of the population not registered with a GP is higher in inner cities (where a large proportion of people from minority ethnic groups live), even in inner London only 5% of the "white" and 2% of the "black" and "Asian" groups were not registered.29 Although ethnic group is not recorded on FHSA lists, when preparing a list of patients for a survey it is usually possible for practice staff to assign ethnicity to patients on the list.
The most serious problem with sampling based on FHSA lists is wrong addresses. In inner city areas, where populations are highly mobile, the proportion of patients who are not living at the addresses given on the FHSA lists is often as high as 30%.3°31 Until recently there has been little effort to keep the information up to date. Surveys based on FHSA lists are thus likely to be biased towards those who change address less frequently, and this bias may not be the same in each ethnic group. Before starting a survey, it is often helpful to check the addresses on FHSA lists against manual or computerised records held by the practice, or against the electoral roll.32 Recorded delivery mailshots are a quick and cheap way of identifying most of the wrong addresses in the sampling frame. To obtain an accurate denominator for the response rate it is still necessary to visit the households where a recorded delivery letter has been accepted but no response received, to check that the subject still lives there.
Other possible sampling frames based on NHS records include child health registers and NHS numbers. Child health registers could be used to provide a sampling frame of mothers and young children but the content of these databases is not nationally standardised. NHS numbers are allocated either at birth or on immigration, and could potentially be used to identify migrants. But in practice they cannot be used for this purpose as new numbers are also given to others in adulthood, such as those who lose their original NHS number. One opportunity to use NHS numbers arose when Vietnamese refugees to the UK were allocated a block of consecutive NHS numbers. By flagging these records at the NHS Central Registry, it was possible to examine cancer morbidity and mortality in this group. Some studies have used occupational groups to explore ethnic differences in disease.3*38 Sometimes this gives access to a group which is difficult to sample by other methods.39 There may be some indication from employer's records of the relative proportions of subjects from each ethnic group. Another advantage is that it may be possible to match accurately for occupational status, which is usually difficult in community based sampling frames. A source of bias is that unemployment rates may be higher in ethnic minorities than in native populations.'2 Those in employment are selected for favourable health status, and this selection may be more stringent for ethnic minorities than for the native population. The most serious disadvantage of occupationally based samples is that it is now difficult to find large workforces on a single site in which ethnic minorities make up a high proportion. Current changes in employment, including economic factors, privatisation, and contracting out of services, mean that in future it will be even harder to find large stable workforces with a single employer.
TELEPHONE SAMPLING
Telephone sampling has been used extensively in the United States to draw population based samples of blacks and whites.404' Random digit dialling is preferred to sampling from telephone directories as it is not biased by unlisted numbers and out of date directories. Databases exist in the US which classify exchanges by ethnicity and income, so that sampling can be weighted towards areas with high proportions of minority ethnic groups. Unless the sample is weighted so that households are sampled in proportion to their size, telephone samples are biased towards single people and small households. In the US it is estimated that 93% of households possess a telephone, but the rates are much lower for blacks and other minority groups. 42 In the UK only 80% of households possess a telephone and telephone sampling is not widely used.
SPECIAL CENSUS
In health surveys in developing countries it is usually necessary to undertake a special census to create a sampling frame for the population under study. The census may include the entire area under study, or a sample of blocks within the area. This method may be useful even in the UK for studies of groups such as Bangladeshis who are concentrated in a few areas and for whom FHSA lists are inaccurate.
Assignment of ethnicity Analysis of names has been used to allocate subjects to a particular ethnic group both for hospital based surveys4344 and in general practice to provide community based sampling frames. ' Many of the techniques discussed in this review of methods for studying the health of ethnic minorities will be illegal if the Commission of the European Union implements its draft directive on data protection in health related research.49 This directive requires the consent of subjects before personal data can be used for any purpose other than that for which they were originally collected. It is of course difficult to contact subjects for consent when the sampling frame is being assembled, before the survey has begun. The future of epidemiological research in Europe depends upon persuading the Commission to withdraw this draft.
